Summary. Sodium and potassium were measured in epididymal plasma at six different levels of the epididymal duct in individual bulls, and the sperm concentration was estimated at the same levels. The sperm concentration was very low in the rete testis and the proximal part of the caput, but increased continuously to a maximum at the proximal end of the corpus. It fluctuated thereafter, being lower in the distal corpus and slightly higher in the cauda. In the rete testis the sodium content of the plasma was high and the potassium content low. The concentration ofsodium decreased in the caput and proximal part of the corpus, where the potassium concentration reached its maximum, thus indicating a selective resorption of sodium with the fluid. In the rest of the corpus the concentration of sodium and potassium remained unchanged but in the cauda the concentration of both decreased markedly.
INTRODUCTION
It has been known for a long time that the epididymis plays an important role in the development of spermatozoa to fully fertile cells. The mechanism of this so-called maturation process is, however, not completely known. Attempts have been made to clarify it through studies of the environment in the epididymal duct (cf. Bishop & Walton, 1960;  Bishop, 1961) . The sodium and potassium concentration in testicular and epididymal contents have been investigated in bulls, rams and goats by Salisbury & Cragle (1956) , Sorensen & Andersen (1956) , Cragle, Salisbury & VanDemark (1958) , Cragle, Salisbury & Muntz (1958) , White, Wallace, Wales & Scott (1961) and Scott, Wales, Wallace & White (1963) . However, these investigations, probably owing to limitations of the available methods, depended on either an analysis of the total contents in the epididymis or on pooled samples of sperm-free epididymal plasma. Thus it has not been possible to demonstrate by chemical methods potential disturbances in epididymal function, such as Gustafsson (1964) described. The results reported by Swanson & Boyd (1962) concerning the origin of certain tail defects in bull spermatozoa may also indicate a disturbance in the epididymal function.
Nicander (1957, 1958) Lagerlöf's (1934 Lagerlöf's ( , 1962 (Snedecor, 1946 The potassium concentration, on the other hand, was lowest in the rete testis (15-3 m-equiv./l). The concentration was 30-2 m-equiv./l (P<0-001) in the proximal caput and 45-1 m-equiv./l in Section C (P<0-01). The concen¬ tration in the corpus was the same as in Section C but there was only 27-3 m-equiv./l of potassium in the cauda (P<0-001). As a result of histological investigations, it has long been known that sperm concentration takes place in the head of the epididymis (see Nicander, 1957) . Observing, by histological techniques, the changes in the density of the sperm¬ atozoa in the epididymal lumen of bulls, Nicander (1958) assumed that the 343 epididymal contents were chiefly concentrated in Regions 3 and 4 (these most closely correspond to Sections C and D). He thought that the concentration remained unchanged in the corpus epididymidis but that dilution probably took place in the cauda epididymidis. The present investigation clearly shows a continual fluid résorption in the entire caput epididymidis with a maximal concentration of epididymal contents in Section D. A comparatively great dilution then occurs in the corpus. The contents concentrate again in the cauda epididymidis. In rabbits Nicander (1957) found a great dilution of the luminar contents in his Region 5 (probably corresponding to the distal part of the corpus epididymidis of the bull) ; the sperm concentration increased in the cauda. According to the present investigation the condition in the bull epididymis seems to be similar. Earlier investigations by Salisbury (1956) and Salisbury & Cragle (1956) of electrolytes in the epididymal contents in the bull, and by White et al. (1961) in the ram, have shown that the balance between sodium and potassium, as well as the total concentration of these two electrolytes, is changed along the length of the epididymis. However, in a later publication this group (Scott et al., 1963) stated that the overall concentration of potassium remained about the same throughout the epididymis. This does not agree with our findings in the bull. A comparison between the present values and earlier reported investigations of the epididymal contents is given in Table 2 . Not all of the present values could be directly compared with those obtained in earlier investigations. Many of the experiments were on the total content of the epididymis, including even the spermatozoa. In addition, in the earlier investigations the collection locations were not clearly defined. The investigations performed on sperm-free plasma, however (Sorensen & Andersen, 1956; White et al., 1961; Scott et al., 1963) agree, in general, with the present investigation. It also agrees with . Crabo and . Gustafsson Salisbury & Cragle's (1956) ifone considers the sperm concentration and known values of the electrolyte level of the ejaculated spermatozoa (Salisbury & Cragle, 1956 
